EREMAE $30% $5H 20154104
Journal of Medical Biomechanics, Vol. 30 No.5, Oct. 2015 385

o

<l
o>

X E 4S5 :1004-7220(2015)05-0385-07

TNF-o (€2 A R IRERE R EES ICAM-1 KX

&, E &, B, B, FEH, ZFk
MBS AR G, A BIGIT, L 200240)

b

=4
=~

—~

FEE: BE R0 5K AE I8 45 44 b9 YR FE H -0 (tumor necrosis factor-or, TNF-au) %t P 57 ¥ PE 73 14 ( endothelial
microparticles, EMPs ) %§ & 5 25 1 48 9 [8] % [ff 43 7-1 (intercellular cell adhesion molecule-1, ICAM-1) 3 ik Y 4E .
Tk R Flexercell 45K B A8 N4k 2 Gext K BRI 3= 3 ik 9 K2 21 il ( endothelial cells, ECs ) 43 i il 5% (#8480 1E
B A RIS ) F1 18% (RSE4DL G LA RAS ) 1 1% Sl SO B I 2%, i 2235 oy 1. 25 Haz, N ZRASF 82057 6] g 24 b, SEH
PCR A AN W) g B 5K R A 4548 ECs ) TNF-a mRNA ik /KF, 22 )5 i i TNF-o K BRI £ 30 ik ECs, Y4k -
TR, O B B B PN B TR 334 (endothelial microparticles, EMPs) 5 FH 2% I 1 2K 2 45 %5 (lipophilic styryl) DA K&
BTN EMPs HEATTE S S8 s T aC A I AR X TNF-o0 3™ A2 9 Annexin V. FHYE EMPs 47114, IF45 1 EMPs
M ICAM-1 (3RiK, &R 55% IEH KN AZ4AH L, 18% = 5K A2 45 T ECs (1) TNF-a 5K F 2 E LT,
TNF-o GB35 F I8 ECs 4 Annexin V [P EMPs ¥, H TNF-o Jili ECs =42 ) EMPs i ICAM-1 £ ik &
WERIN, &% mIKNIERMT ECs w3k TNF-a FIREN T T EMPs j=24: fIZR M ICAM-1 f355K, AFST4S RN
JE SEHR T EMPs 75 Il 8 55 g 7 2% AR AL b B 4 AR AT A S B4l

SRR NN R TRPEGRR s IR IR SE IR F-os JETIBITE TR AR 5 A4t L () 266 B 23 -1

FESZES: R 318.01 XEkFRERD: A

DOI: 10.3871/j.1004-7220. 2015. 05. 385

TNF-« promotes the quantity and ICAM-1 expression of endothelial
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Abstract. Objective To study the role of cyclic strain-modulated tumor necrosis factor-a ( TNF-o) played in the
quantity and intercellular cell adhesion molecule-1 (ICAM-1) expression of endothelial microparticles ( EMPs).
Methods The endothelial cells (ECs) primarily cultured from rat aorta were applied with 5% cyclic strain (to sim-
ulate normal physiological condition) and 18% cyclic strain (to simulate hyper-tension condition) , respectively,
by using FX-4000T cyclic stain loading system for 24 hours at the loading frequency of 1.25 Hz. The mRNA ex-
pression of TNF-a under different amplitudes of cyclic strain was determined by real time-PCR. The TNF-o was
then used to stimulate the ECs from rat aorta, and the supernatants were collected and ultracentrifuged to get en-
dothelial microparticles (EMPs) , which were then identified by lipophilic styryl membrane staining and transmis-
sion electron microscope for morphological identification. The quantities of Annexin V positive EMPs under TNF-«
stimulation were counted by flow cytometer and ICAM-1 expression on EMPs was detected as well. Results

Compared with the 5% normal cyclic strain, under 18% high cyclic strain condition, the mRNA expression of
TNF-o in ECs increased significantly. TNF-a could then significantly up-regulate the production of Annexin V
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positive EMPs and promote the expression of ICAM-1 on EMPs. Conclusions The over-expression of TNF-« in
ECs under high cyclic strain might mediate the high production of EMPs and over-expression of ICAM-1 on
EMPs. The research findings will provide new experiment evidence for further studying the role of EPCs in the

mechanobiological mechanism of vascular remodeling.

Key words: Endothelial cells ( ECs) ; Endothelial microparticles ( EMPs); Tumor necrosis factor-oc ( TNF-o) ;
Cyclic strain; Intercellular cell adhesion molecule-1(ICAM-1)
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Fig.1 TNF-a mRNA expression changes under different cyclic

strain
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2 EMPs ZFEEMRZEERBER
Fig.2 Lipophilic styryl staining results of EMPs

2.2.2 EATRALER N HTE S E BT IR R
B EMPs #EATIE ML (ILIE 3) o sl i hr ROE
AT B IR EMPs, LR AR 0. 1 ~ 1 um, £F &
EMPs /N Ff e T W1 60 B 55 U, al g
EMPs 45 #4528 — & B85 x4 Rt — 22Ukl
TARBIFEH EMPs 32005 35 1Al 71k

B T g ), ~ b
n_)‘ﬂ.\n/ o 5 P |
P e - oI o |
- ! ): e ’ h . y
ho, ol "' % ‘
£ ./ ' S 3, BF l/+
R A m % G e S
b, P e 5 « \
B o % o
600 nm )x‘ " e U N 200 nme
. S ] =
(C)‘{ ¥ (d)
100 nm 50 nm

3 ESTRIET EMPs 94540 (a) K 23 000 fif, (b) R
49 0004, (¢) ik 120 000 i, (d) K 250 000 35
Fig.3 [EMPs identified by transmission electron microscope
(a) Magnification x23 000, (b) Magnification x49 000,
(¢) Magnification x 120 000, (d) Magnification x 250 000
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Fig.4 EMPs detecting region determined by flow cytometry
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Fig. 5  Scatter diagram of EMPs identified by AnnexinV-FITC

staining (a) Without calcium, (b) With calcium
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Fig. 6 Quantity changes of Annexin V positive EMPs in ECs under

TNF-« stimulation (a) Scatter diagram of EMPs without

TNF-a stimulation identified by Annexin V-FITC staining
(control group), (b) Scatter diagram of EMPs under TNF-a
stimulation identified by Annexin V-FITC staining ( TNF-a stim-
ulation group) , (c¢) Annexin V positive EMPs in ECs increased

significantly in TNF-a stimulation group
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Fig. 7 Changes in percentage of positive ICAM-1 in Annexin V

positive EMPs under TNF-a stimulation (a) Scatter

diagram of EMPs without TNF-a stimulation identified by
ICAM-1-PE and Annexin V-FITC double staining ( control
group ), (b) Scatter diagram of EMPs under TNF-a stimulation
identified by ICAM-1-PE and Annexin V-FITC double staining
of EMPs ( TNF-a stimulation group), (c¢) The percentage of
positive ICAM-1 in Annexin V positive EMPs significantly

increased in TNF-a stimulation group
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